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(54) DISK ARRAY CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify constitution, to 
attain the high speed of a processing, and to simplify 
control by allowing a disk cache means side to have a 
function for generating parity data or restoring the data 
by using the read/write data at the time of cache 
memory access. 

SOLUTION: When a read command of parity generation 
mode designation is applied from a controlling part 21, a 
control logic 243 successively reads four data 
distributed and arranged in the corresponding areas of 
disk drives 10-0 to 10-3 including designated data from 
a cache memory 240, and writes the first data in a FIFO 
memory 241. In the case of the second - fourth data, an 
exclusive OR operation with data from the FIFO memory 
241 is operated by an exclusive OR circuit 245. In the 
case of the second and third data, the result is written 
in the FIFO memory 241 again, and in the case of the 
last one, a sequence processing for outputting the result 
as the parity data of the first - fourth data is operated. 
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f9^T?3tb6o ^:i'C. 1 0 0 0 0 0 0 0 h~ 1 F F F 
FFFFh<t20000000h — 2FFFFFFFh 
(Dm^\'£T&2 8 fc:'':y J: 19 ^-V :y ^ li 2 4 0 

2 lf}>hPC W<:^y^^J yi>2 4 2{cmm^ix^^-^> 
K(C{^J-$tlTV^^ 3 2 NcT^T K l/;^tW^cOTffi 2 8 

y 7 Ku;^;65^^ti5. ^fc. ±<i 4 h'^ h O 
ffil;:J:oT. ^^-r y v-zi-t^ ^ li 2 4 o §r>E4-*i:-r5iiS 

p«^y 2 4 o^^mt-t^y'-^ V-l^'/y^ h^no 

-^c^y- K/y^ ^7^-:^^^^iJfflLT/^y•r^ 

6Xo{Cfj:^X\^^^. ZZX^lt. "0 0 0 1" (Ih) 
X/—TjUT^±y^^- V^tK 0 0 10" (2 h) Xy< 

[ 0 0 3 9] PCI y<ys':f y :y 2 4 2 (i, $yp^ 2 1 
f}^C:,(D^^ yiyzLv"—^ y — K^-v-^ P C I z^;^ 2 

D v^:y^ 2 4 3tC^5o 

[0 0 4 0] ^> hn-yUp^/^y^ 2 4 3(i. P C I 
;^yy :y v^2 4 2;6^??^'t v'^t' — ^ y — K^^^-^V K 

$6(7)±<S:4 t-^/ h$r#pB t. "0 0 0 1" T'fo^^cCbff 
y"-7>'U7^ir;^^~ KTfo*:). 0 0 1 0" Tfo^^^f t) 

^i. :^ h u— yUn v^y 2 4 3 fi, y— ^/U7:^-fe 40 

(7:> J: 9 t-ff 9 o 

[0 0 4 1 ] h v^-/^ 2 4 3(1. P C I 

T^-fV v'y2 4 2;6^t5SttSiofc^-y y'yz^^—^ y- 
K^i-^V KtCtSoT. X — ^^^^ 2 4 0 1 }lO:>W.^^/< 
yyy \ Z2 A^^mn-th. S ^ > h n -/l^n v/^y 
^ 2 4 3(1, 7 Kl/^/<^ 2 4 0 2±(7)7 Kl/;^^^y :7 
7 I C 2 4 7 ^$IJ^WL. ±te^-V ^yv/rxx-i^' - Y ^ 
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4 0 (c^-r^x-^ y - K(7);ti6o^j}fl]m-^<^^;icai;^ 

[0 0 4 2] -fhh. ^Wy=^:^^') 2 4 0 

co^^-^ y '>^>-^y 7 Ki/;=^T'^$^x5 3 2/<-r h(7)x 

2y^-r V(D'f—^\UX)i^^<yyr I C 2 4 6 . t"-^ 
2 4 0 1 ^i^LTPC I >'-<;=^y^ y y v 2 4 2 (C (4 
h¥{5:T) ^I^PC I /<xy y v=2 4 2 

(^J; 19 PC I >'-<>^2 5^^LT^^Ka5Aab;^lgP2 2 tcgi^ 
$tl5c tTiS^Ka5AUb;^Sli2 2(c:gi^^nt 3 2y^^ 
hx-^fl. ^!^^1'a5Att1;^a5 2 2lcJ:i9 7^;^ NSSic 

[0 0 4 3] SJiflJ^i 2 1 fl, P C I y 2 4 2 

--coy — -=7'yU7^ir>^^— Kfa;£(7D^-\' :y i/rrx — ^ y 

h) Sr^«9J^;t/^;^^^. hSg^^b^^^n/cx- 
[0 0 4 4] 4^;^ hgg/!/^t)^*^tifcr-^/^^ 
:3r-\':yv'^y-^y 2 4 Old^ffiL^il/^^-g^lvlll. MISSIS 

2 1 Aai:^lfli2 3-0-2 3-3^$iH9-r^ 

T\ — ^Srx-f Ky-fy 1 O-O— 1 0 

-3;6^^PC I /<>^2 Stci^^ttSLT-r ^;='^^^-\^:y v/rr 
952 4(0^-t :y vix7«^y 2 4 OtC$&ttL?i;^^b. ^(7) 
T=->E^^^aAffi;^^2 2l;iteiJ^-r6o 
^2 2{ctei^$tifcx-^(i. SiS^aAai;^)^2 2tc 

[0045] (2)-7>;^^y^ 

f^y''-<;^^y-r bS*;i^^^g|iAffl;^§|52 2. p c I 

2 5 5r^rLTSiJ»2 Itc€a$nfcfct0.h1-5o ^<7) 

m'h. 7^;^ h^g^.^fiy^ hx"^ (toy. hy--i.) 

[0 0 4 6] %Y\nn2 1(1. 7^;^ hKE7:>^^<^xV>^^ 
y-Y t-^*$rStt®5^. ^-v :y>^zxy ^y 2 4 0--O 
=f—^yAV-k\t^'t^^'^^yY {^^ yi/ =^7-'—^ y 
-rh^-7>^K) P C I y^;^ 2 5SST-r> 
:y >^a2 4f^(7)PC I/^;^:7'y '>v^2 4 2 {CigtUI" 

^(D^-^yY\^\-t3 2\fy V(DT YuMnUiiH-^^ 
ixTV^^. ;i(07 KU';^tf$atoJi{4 4 e':y hily — 
7^-tr;^^- K^^i- "0 0 0 1" tf^-^X^^ . T{4 
2 8 \fy Ml^-Y :y Vzi-;^^y 7 K l^^ $r^T: LT V^^. 
[0 0 4 7] bn— /Wn>?y ^ 2 4 3H. $iJi^^ 2 

1 ;5^e>P C I y<;^y'y y v?2 4 2 icil^bixfc^^ yy=^ 

{iLA Vf)^ "0 0 0 1 " (D^-u-. y — 7;U7^iry;^ 

^fi\zx.^. ^-y^ymm.f^^h^uxvi\ti%2 2i:^i.x 

PC I/<;^2 5tctei^^ti6x-^ (^rX'd. h 
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P C I y<:^y^V yiy2 4 2 \zX ^ 'f—^^<y^ 2 4 0 1. 

kZ,H^h.X\^^hr Yi-Mn^<OT{tL2 8 \f y V(Dfr--t^ 
\y'y=^^^') 2 4 0[^ffli§K(cS#ii^^x6o 
[0 0 4 8] %mU 21\t. PCI y<^7.y' ^) yi/2 A2 

^ h V<Dmt^^. r Y\^Mn% ((OTIS: 2 8 \fy 

^;^5 3 2/<^ h¥{4:-C^T=^-y y v^^y ^ y 2 4 0 {C* 10 

[ 0 0 4 9] sij<9gp2 ifi. v'^mt^hm^^Mz 

■r'-^;O^^T^-V y v-^-y ^ [; 2 4 OlcS^iA^^x^ 
-^(O^i^ '7 v':x7<^y 2 4 OI^S^iA^n^cx-^ 

^/--v^/l/T ^-fe;^^— KJe^cO^^-t v-^x-^ y- 
K =^ y K ffl I ^ T ii^l^^ M L T ;^ ^ A m;^ a 2 
3-0-2 3-3(7) lotcteil^-r5$iHW5rtT5 ::^T% Slt^ 

[0 0 5 0] $ij|^a5 2 1 tl, i^±coy — ^yUT^ir;^^ 
7)^b. 7f^7.vmm.i)^h(OT-< y^ vm^\z.'^-^x^ 

^ yiyz./^^J 2 4 O(cS^iAA.fcT-'--^;05x^^^ K 

0-0-1 0-3(^^T^&^^^^tu5^T;^'9ig1-. 
[0 0 5 1 ] Ky-Y^ 1 0-0—1 0-3-^ 

yi 0-4(vi1#|rt$tiTV^5>ffJS-t5^<y x^T^-^SrM 

Sf-t5i^^^>5^fo^o ^(^a-g^. $ij^^]gp2 1 (t. /<yx>f 

y - KB^cOyN y X ^ it^iSf'^l^loV^Tdl 3 Rum 4 
[0 0 5 2 ] (3) ^-t v-^T--^ y " KB#(7)^<y X 

-^^ n-^yhmWf)^h(Dv'^y^y^hm-^^^V^o~i&<o 
_htS (2) httitt-ct m^^titzy 

hv'~^(Dy v-^^^ y 2 4 0\c9 

rc7)^-Y y v-^p^^y 2 4 0(cS^ 
hr-^^i^rV^^ Yy^y'l 0-0- l 0 40 

-3ic^mg$tt/ct>(7)t'r'5o rr^^fi. •y-'fxs 

(=4K/-<'1' b) — ^ Ai , Bi , C 

i, Di?i^^-y"7>"^-^^y 24 0CO-y--rXS (=4K 
h) (7:)®iSDA, DB, DC, DDtC»^iA4n5 
^ xV^:^ Ky-f y 1 0-0, 10-1, 10-2, 1 

>'^-t' h-r^^^ail, a 12, a i3--- a in(0. f^-W^J'Bi 
(13 2/^-Y hx — ^ bii, bi2. b i3-- b in(7), 
^ Ci (13 2/<-{ hT — "!^ c il, c i2, c i3--- c in<D, 
^LT^-VV^ Di (1 3 2/<-1' hx-^ d il, d 12, d 50 
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i3-"dinC0. ^tl^'tiM'^Xh^. 

[0 0 5 3] $lj|aa2 1 (i^-f. T-'-^ a il, bil, c 
il. dil^y- KLT-tcO/Ny x^x-^^ pil?r4^-r 

y — K^-^ V K. Bfih±.itL4 t'-y "0 0 10" (DT 

^P C I y<y 2 5 ^:^M.TP C I y<y>yV y'J'2A2\C 

il^ffi-r^o rcor KU';=^tf#(OT{u2 8 hfi. x- 

<?ail, bil, cil. d i K?:) 9 -^^{D^'iJ;^^ x — ^ a i 1/5^ 
*#)Z^^^TV^5^-y i/o-y ^y 2 4 OOT KUX?r 

[0 0 5 4 ] P C I :7' y :y 2 4 2 (1. UMtl 2 1 
;^^?D(7)^-t y'y=^=T — ^ y — K:=^ >- P C I ^"^y 2 

n v^y^ 2 4 3(^i^5o 

[0 0 5 5] yWDv?-/^ 2 4 3tt. P C I /^ 

;^:/y ';/v^2 4 2;0^b^-Y :y v^^x-^ y- K:=i-^V K 

$S(7)±{44 t:'>y h^#flBL. (7)^!|(7) J: 9 "0 0 1 

0" (Dij^icfi. ^^y x^*/S^" Kti^^o^.-r y 

x-^ y- K=^-7>^ KTrfe5^4^JKffL. ^(Dfz^(0'y- 
[0 0 5 6] '^'f^yVu—j\^ui/y^2AZ\±^ 5:lt 
8e^';/h) t^h^h^h^^ yi^=L^^^)7 Y\^y (it 

^ y 2 4 0 (c>c^-r ^x-^ y - K(7)fcJt^£7)f!jiens-^cD^ 

il {^^>^Ai ^(D%M.<D'^ 2^<-< Vr"'—^) ^^-V 

y i/^^^y 2 4 ot^hJX:^\p]y<yy 7 i c 2 4 6 

LTx-^/^^ 2 4 0 1 tc: (4/^^ H WiTO irc^tU 

t. [l4tc:lov^-r^^-^4 1 T'^-tct pci/^;^y 

y:yv>2 4 2 (^t;«/< :y :7 7 I C 2 4 8 a ) ^j\-\.X¥ 
I FOyt^y 2 4 1 (::*#i2vt^o 
[0 0 5 7] hp— ;up 2 4 3(1. 

>;/v'zr^^y 2 4 0\Z^'f^T Kl/^^±tS-^-y-^X 

s (-4K^^^ f£\iumm^-))mi.x. /^yx^^ 

;*(0>Pl-^i;^.^5 4ffl(0 3 2/<-r hx-i5^ ail, bil. c 
il. di\^(D'f-"^ hi\(DT Y\^yi:^^'tho ^\^X 

X — bil Bi 4^(05feHfl(7)3 2/-<-r hx 

^^-t y v-^^^y 2 4 0/i)^t>7;^:&r^/<y^r I 

C 2 4 6. X — ^-'^^^ 2 4 0 1 ^:^^LT. g!4(C1oV^T 
r^-^4 2-C^-t J: 9(c#te6^t^S?P(H]8S2 4 5fti]t^tt^ 

[0 0 5 8] [plB#tC=3>^ Hp— 7l'D':/:y^ 2 4 3(1. flij 
lH]FIF07^^y241 (CS^iZ^A/fcx-^ a il^[Il4 
(:::jyi^Trf-^4 3T.i^-t-J: 5't^WiiiWf^SfPlH]SS2 4 5 
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[0 0 5 9] fiMt!l6^fra^S]lB]Sg 245 ti. FIFOt^^ 
y 2 4 1 T^^^^l^^ttl^tlfcx-^ a :y i/^^^ 

y 2 4 0/;^6iS^tU$tl/cx-^ bilicT^t:'^ hmi.(D 

/upe/:y ^ 2 4 3(7:»SiJifl](Cj: ^ . [a4tC:|oV^T^f-^4 4 
-t^vi^-TJ: 9tC (y-^';/7r I C 2 4 8 b, 2 4 8 aSr^rL 
T) F I FO;^ 2 4 lie (4/<-r h^fiT) ♦^iZi 

[0 0 6 0] ^(C::i>' Vu—jvui/y^ 2 4 3tl. mJlH 10 
:y v-^p*^ y 2 4 Ot^l^^-f^T KU';^*± 

C/^T^ ^ y 2 4 Ot^hW.')3^^<yy r I C 2 4 6 . r — 
2 4 0 1 4r^LT. H 4 ^^iQV^T^^-^4 2 T^^-j- 
J: 5 [cfiMt!l6^l&M?P[I]SS 2 4 5 Ml^i^^ttl-ro 

[0 0 6 1] I^0#tC3>^ h n-^i/n^/^y^ 2 4 3 fi. mi 
[HlF I FOp^^ y 2 4 1 t^ft^iAA/fcx — ^ a il, bil 
cOft{&6t]SmSfPS*^Bl4(^:|oV^Trf-^4 3l:vi^i-J:5 20 
t::IHi!lfi^f^S?plHlS§ 2 4 5fflJ(^lS;^[il-r. 

[0 0 6 2] #{t!i6^fftSfP(H]SS 245 fi. FIFOt*^ 
y 2 4 1 (X"^ail, bilco 

ai^tl/cT^-:^ ciltcOt^'^y bmiicDg^itfcWf^SfP^^ 
5o ::tOpffi6^|^SfRlHlK2 4 5tD (3 2^<^hc7:)) » 
ffiS^I^Sfp*S*. gp-^r-^ a ii- c ii(^gMiil«!^SfP 
Sg*fi. :n>hn-/unv?:y^ 2 4 3(0$lJilpt^i:t9. [11 
4|;i^BV^T^f-^4 4-e^1-J: 9(C (/<:y7rIC24 8 
b, 2 4 8 a^:^^Lr) F I FOT^^y 2 4 1 tc:##iA 30 

[0 0 6 3 ] /jkt-^ >^ h p— yup ^ 2 4 3 fi. BuIe] 

tnm^^^ y'y^T^"^') 2 4 Ofc^i-^T Ku;^&± 

X s fc tt g mm:iDm\.x. ^aii 4 ft g (D 

^ dil (^-v>'^Di 4^(D5fegI(D3 2/^-f — ^) 
^-V :yv/^7«^y 2 4 O;0^^^;b"fnJ^<:y 7r I C 2 4 
6. 2 4 0 1 ^^LT. HI 4 tC:^oV^T^?^ 4 

5T:^-rJ: 9t-SPffiWffeSS]lIISS2 4 SftlJl^K^tU-To 
[0 0 6 4 ] hP— /UP v^:y^ 2 4 3fi. tti 40 

[R]FIFO^-ty241 t3Z^^/cx— :^ a il— c il 

f^-^4 6T'^-rJ: 9t^#ft!lWMSfPlH]SS2 4 5fiiJ[;iK^ 

[0 0 6 5] S^f{{i6^f^^?PlH]g§ 245 FIFO^^ 
y 2 4 1 ;0^5?B^^tii^;afcx-^ (x-^ail~cil(D 

z.<omiLmm:^mn2 4 5(D (3 2/-^^ht7)) # 

ithfi^lfaSfP^Smti^ x-^ail-dil (^-^V^Ai- 50 
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Di f1^c7)5t^(7)3 2^^-r hx"^ ail—dil) (D^<^)'r 
^x-^ pilT'fofQ. SJtJpa2 1 ;6^fbcO y 7^ >r ^iSc 

$tLfc :y v^^^-t y 2 4 07!i^^<O) y - Kt""^ 

(/^:y y 7 I C 2 4 8 b:S.D^) P C I X y y 2 4 
2^::f^LTPC I/<;^2 5(vli^tU$tL5o rcOPCI/^ 
X2 5(Ci^ai^nfcx-<5^ ail-dilc7)^^ft!i6^fia?pg 
IPrT'fc^^^y T^^X-^ pi Hi, %m%2 lC0$iJ»(Ot3 
x>:^^Am;^ai2 3-4(cJ: f9 (^^yx^xV;^ 

[0 0 6 6 ] 7j?;(cM^^2 Uj:, ^-r>'^Ai ~Di 1^ 
(0 2ftg(7) 3 2/^-^ hx — ^ ai2~di2 ^^-r -yv^^ 
7«^y 2 4 Ot^^mXK') - KLT-?r(D/^y x^x-^ p 
i2^4^-r^/ti6co/^y x-Y^^^- Vn'^<D^^ yy 
^x^^ y — K^-v:/ K^PC I 2 5 ^iTLTPC 

I />;^Xy y v^2 4 2tci^ai't5o r K u-;^ tf 

_b{44 t^y hlctl "0 0 10" ;6^^^$tlT^ot:) . T^)a 
2 8 t^^^/ Mi, a i2, bi2, c 12, d i2£0 9 "^(D 

X"^ ai2;6^##7A^i^rv^6 :^^>>' v'^;^^y 2 4 0 

[0 0 6 7 ] 'f4:^^^\yy=^tl2 4Tfi. MSa2 
l;0^b(O2lH]ScO/^y X^-^^-^" Kte^cO^^ :y v-^ 

x-^ y"K=^-^>^Km;^;-j^;cT. suiBt/ciinsto 

/^y x^^fiSc^- Ktg:^(7:)^Y:y'>^x-^ y- K^-^ 
:y>-a.y ^y 2 4 0;5=»bx"^ a i2, b i2, c i2, d i2 

^^lii^jfcy-K^tiT. -tcoSHiiifi^i^^fR/j^^ ^^y 

Bi , Ci , Di tfJt^ttiECOx--^ a i2, b i2, c i2, 
di2'--ain, bin, c in, d in(::oV t (rIISS t^^OfS $ 

[0 0 6 8] :L(DX.ofl^ "f-^l^^Ai , Bi , Ci , 
Di t^pCOail, bil, cil, dil^ain, bin, c in, 
dinO^T^0^I^<loV^T^^y X^x — ^^i^c^^T^ti^ 
(D\^: ^^y^Ai, Bi. Ci, Di (D^pt^< thl 

f^-t>^^Ai , Bi , Ci , Di ^(D—^<D'f—^ 

/cttiiEcD^Slci: 5/> y X ^ x-^*;S:^^^T^n5o 

[0 0 6 9] /c^^S, MlB^JSm^Tti. =i>-hn-;up 

v^y^ 2 4 3\z.iy-^>:^^n(om^infz^. %mn 

2 l;^i^b lo^7)/^y x^^JifSc^- Ktt^to^-r ^/ v^x 

-T?fs^$tL§x"^ a i^(Dm^^ mt'T-^tuiifi-t 

fillOOx — ^ bij, cij. dijt. ^-V:y v-rLT^^y 2 4 
0±Ox-^aij, bij, cij, d i jteScOldSrplPS S 

<irT\ ^-r :y'>^^^y 2 4 O^^blill^y- KLT/^y 
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[0 0 7 0] C^iJ^(i\ mm^2 \f)^h^ 

^gf^2 4(v:;^LT. a ij, b ij, c ij, dijft 

^co:^-ir — U — K=i-v>' K;^i^4x. 

y 2 4 0;5>6l^'5^ffi^n. -^<7)^^F 1 FO^^y 2 4 10 

^-v -7 v'^X"^ y- K:=^-^>- K(7:)*^^) . ^cO0#,^Jc: 
^^/^TFIFO/^y24 1 tc$&$ft^tlTt^5x-^ <i: 
WftiiW!^S?P;0^i: t)tlTF I FO/^y 2 4 
^^i)^ (2[E]g5.t>'3[E|g(7:»^<y x^dfe/*^- Kfg^co 
^•t :y i/^x-^ y- K^i-^v- K<7:>^-&) . ■^cofit.^jc 
iol^TF I FO^^ y 2 4 1 lc1^^^nTV>5r^"^ <^ 
a^fdlS^f^Sfp;^^^ ^ttX. /^y x^r'-^;65^fiSc^ti 

4lH]@<7V^y K}§^(D^-t :y v^^x-^ y 20 

[0 0 7 1 ] :i£DJ: $iJWl52 1 t^hy" ^ 

'7 ^-^^15 2 4 (C^LT#x — ^ a ij, bij, c i j, d i j 
v'zi.gp24 (rttO=i > h yUD :^ 2 4 3) T'CO 

(l^>7i< r^tf t(7:)0. BfjfS^ffim^(^*stt6 J: b \^ i 
[EI^7:)^^y K}t^(7^^-t y'y=^'f—^ y - K 

[0 0 7 2 ] '^tzMrn'mmm-^^^. ^^^^ vmm^h^ 

i^^Mz.'f-^t^^X'^^ -yC/^x/^y 2 4 OtcS^jA 
:yv-^^^y 2 4 Ot^StiZ^StlfCT- 
^■hW^:^^ Yy4y'\ 0-0-1 0-3|;i»t ii^tifc^ 

(CoV^Tfj^.P^ Lfc?!)^ ^-v '7 v/zi-T^ ^y 2 4 0--C7) 

[0 0 7 3] (4) ^*t:yv'^X-^7^ hR#(0/-?y X 

[0 0 7 4] S-f*^teJF$^TIl. x-^^ h y-i^^ 
xV:^^ Kx-fy'i 0-0-1 0-3tc^MiBB't5ir^c7)53'' 

ffj1^-f XSTi^^i- yi/^^^y 2 4 0 ^ PC I 2 5 
(!:(^P0T(OllH]cOx — ;5'tej^-y-'YXT'fo6 3 2/<-r 
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[ 0 0 7 5 ] 7}^^ hi^ST^^^tT^y-V^it^ 7-1' 

;^g|S2 2Sr^rLTPC I y<^7. 2 5tc:ilicL-rtei^$tt5 

X^ hx — X;^^ 1 2 8^^^ hT'fo<9 . ^H^r 3 
2 HmfiT^^^tJ L/c#^-V ^$feIJ;^>^llLit^ a i 

. bi , ci , di X'hhh't'bo 

[0 0 7 6 ] $IJ^»?fii2 1 fiS-f. l#g(7)X-^ai^ 
v'^;^^y 2 4 Otvl^^iAtf ^I^Pfl-F I F O ;^ 
^y 2 4 ilctS^iAtrfci^f-. /^y x^^;3c^- Kfg 

Viy^ "0 0 10" cor Kt-:^tffffi;5Mi-$tbfc^-y :y'>^ 
x-^y-Y h:^-^vK5rPC l/^;=^2 5^:frLTPC I 
y :y>^2 4 2t;:5^tti1"5o :i(OT Ku^^tWiacoT 

{u2 8t'':yMi. x-^ a il(7)»#iZ^;^5fe^ /^^ 
>^:i7«^ y 2 4 0(DT Kl/;^&7r:-to 
[0 0 7 7] PC I ^^;=^yy :y v^2 4 2fi. 2 1 

K;^^bx-^(Ogittb6:^f^^^^-r6^*lc:. ^ 

f^rn-v^:/ K^=i> h u— yUtu :y ^ 2 4 3 (Ci^^, 
[ 0 0 7 8] hn— /UP ^ 2 4 3{i. P C 
y y v^2 4 27i>^fe l#gC7:>/^y x^^— Kfs^CO^ 
-Vyv/z.T-->E^7^ h:=^-^>'K^SttSi6t. ^TPC 

1 2 5±(CJiggLT$rsii$n57^ hx-^ (X" 
^;^hy-A) ^(D^feli (ISS) (03 2/Whx-^ 

0 1 . M^\^y<yy7 I C 2 4 6 ^^LT) ^i- 

y 2 4 0(OtgSZ Ki/;^[-*^iAtr^*i::. 1351;: 

^v^T^^-^5 1 -e^-tj: pc i /^;^y'*'y v^2 4 

2;6^b (/^-y^T I C 2 4 8 a) ^^LTFIFO;^^ 
y 2 4 1 tC»^iAtf, 

[ 0 0 7 9 ] tJ;(;i$iHJPtli 2 1 li. 2Sg(0 3 2/Whx 
bi ?:^-Y y v/^^^y 2 4 O[;i»#iZbtpi:l^0#(c 
l^aS^-r^f-^^F I FO^^y 2 4 1 (C§#jAtffci6 
/^y x^^jS^- Ktg^cO^-V:y v-r^x-^7^ h 
KSrP C I ^<:^ 2 5 Sri^LTP C I y 

2 4 2{cmiti't^o 

[0 0 8 0] =3>^ hn— /UDv^-/^ 2 4 3(i. $ij»a5 2 
1/6^?^ PC ly<:^y'J :yi/2 4 2 tCjIS Hi $ tt/c 2 § @ cD 
v^y X^C^fiSc^- Ktg:£(7:)^-t :y v/^x-^7-r h =1-^ 
>^K*§:ttlR5i:. PC I 2 5_h(ciI^Lrteill^ 
tt^X^ hX'-^*(0 2Sg(D3 2/W hx-<5^ bi ^ 
P C I /<^X^y :y v^2 4 2;6^t>^^ Vr^-Tt^ y 2 4 0 
coit^r KUy^tc^^iZ^tf^ifct::. El 5 ^I:^oV^T^5-^5 
2T'^-rj:9lC, P C I :y >?2 4 2 ^::^^Ll:# 

ftii6^!^SfP[H]K2 4 5ffltc{5if RB^Icnv hn 

— /U u :y ^ 2 4 3 It, Bull] FIF07«^y241 (^S 
^iZi^fcx-^ai $r[ll 5l^io\.^Tr^-^5 ST'^i-J: 9 
t^SMiiiWl^^fPlH]SS2 4 5«lci5;9-ttl1-o 
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[0 0 8 1 ] SMdl6^fraafPlRlK 2 4 5f±. F I FOp<^ 
y 2 4 1 /i)^blf^|±l^tt/cx-^ a i tPC 1/^^2 5 

^bi t(D\i'yhmiiL(oi^mmm^n^tb. ^(^mm 
e^f^sfpiEigg 2 4 5(D (3 2/<-r ho) SMttifi^f^afpS 

SH. ha-juuiyy^ 2 4 3(DUW\^<^^ . HIS 
t:::fcv^T??-^5 4 -e^j^i-J: 9 (C (/<:y :7 I C 2 4 8 
b, 2 4 8 a^^^LT) F I F O 7^ ^ U 2 4 

[ 0 0 8 2] ^(^S!jflg(S2 111, 3#g(D3 10 
-^ci ^^■Y:y>^^;^^l'24 0{C#tiAtf tlWlBtd 
^fSt-^X-^^F I FO^^LI 2 4 1 tC»tiAtpfci6 

K^PC I 2 5 ^^LTPC I y<:^yv y'y 
2 4 2[C^tm-5. 

[0083] rivhp -/i.p V? ^ 2 4 3 It. SJ^^Pg^5 2 
l:?i)>^PC 1/<::^:7''!J ';/v^2 4 2\z.^m^^fz3^^(0 

>- K^SttSt^t. PC I 2 SiitciggELTl^i^^ 
ti^y-Y h-r-:5?t:t^f7)3#gc0 3 2/^^ bx"^ c i 20 

PC I y y v^2 4 2^^t)^-t y v/^p^^y 240 

2-T:fr--tX,o\z^ FCly<:^y) yi^2A2^1)\-\.XW 
fM:)f^afn[l]5S2 4 Sffltceit^it^. l^Ei#[^:3>' b u 
—juu^yy^ 2 4 311. Rfj[H]F IFO;^^y241 
^iA^f£l#gCOx — ^ a i i2#@c07^ — ^bi t CO 
#fi!i6^I^a?Pgm$rlIl 5 \ci^\^^xn^ 5 3 T^-T J: o \c 

[0 0 8 4] g^ftHa^fiSifPlHlK 245 ti, FIFO^^ 
2 A It^^m^m^Mz.y'-^ , hi (OWi'l^mm 30 

m.'^w^^tFC I/^;^2 5;^^bPC i/^;^y''y y;:^2 4- 

2^^\^x%m^fh^'f-^ ci t(r)\fy vmtKowm 
mmmw^t r co^j&e^fiafpiB]^ 2 4 5 02 

2 4 3cO$fJ»t::ct HI 5 Ic^oV^rrf 5 4 -C^-f J: 5 
I- (^^ :y :7 r I C 2 4 8 b . 2 4 8 a LT) F I F 
0;^^y 24 KcS^jA^tl^o 

[0 0 8 5 ] «kt-*Jffl^[^2 1 11, 4SgC0 3 2^^'1' bx 
-^di ^^-t ^yv'-^L^^y 2 4 OtcifftiAtJ'irf^Btt- 
M/t^-f ^r'--:5'5rF IFO^^y241 l;i»#iAtpfcit> 40 

>^>y Kfg^cD^-Y :y v-^x-^ y-r b 

K^PC i.^-^;^ 2 s^^LTPC i/<;=;:7*y y 

2 4 2(ci3im-r^. 

[0086] =i^^bn —/VP y 2 4 3 ffiiJ^S^P 2 

1 ^O^bP c I ^<x:/y -/S>2 4 2tcSai^nfc4#gco 

vK^rSitBx^^. PC I y<y^2 5±\cmmLxmm^ 

n^y^ h7''"^^'c?:)4#g(n3 2/W br'-^ di ^ 
P C I y<7.y'^J y'y2 4 2^^h^^yi^=^/'eV 2 4 0 

(T^fg^r Ku;^t^»#iAtpir*(-. [ll5^c::^ov^T^f^5 so 
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2X^i-^0{C^ PC\y<:y^-f')yi^2A2^^l.XW 
{til6^ISafPlH]gS2 4 5ffii]tceit^-ii:5o (^0#t;i3vbn 
2 4 3tl. MIhIF I FO^^^y 24 1 Id* 

i^v>-c^f^5 3Tv^-rJ:3t^gMt!i6^f^afp[HlSS2 4 sffl 

[0 0 8 7] SNftii6^f^afP[HlS& 245 tl. FIFO;^^ 
y 2 4 1 i)^hmHVi:^-^flfz7'-^ a i - c i coSMtllS^fi 
mw'i^^t P C I ^<y^ 2 5 i)^hP C \ ^<y^y^ y 2 A 
2^^LTteig$ix^7=-^ di t<D\^^y VmtKDWi^ 
S^f^SfP^t^o r(n#ft!lWf^aiP(HlJS2 4 SO (3 2 
bO) SmWf^SfPJSm. gp^bX-^ai . hi, 

ci . di mmm^mn^W:^. m^\^^\^^x^^^5 

4T^ij^1-J; 5(-F I FO;^^ y 2 4 1 d^tiAtj., 
t^J:'9FIFO;^^y24lrt(C, y"—^ a i—di (D 

FO^^y 2 4 1 [^tC^fig^tlfcx — ^ a i - di CO/N 
y T^^X-^ pi [I|5IC:}^V>Tf^-^5 5, 5 5 a T? 
/1^i-J;9l-PC I/^;^yy :yv^2 4 2ffl(c|^^ffi^n 

SKPC I /^y^^y y :yi/2 4 2;6^e>P C 1 >'^y^ 2 5 
Sr:^^LTT■V^^Atti;f:}9|5 2 3-4tc$Sig$ti. (^^yx 

1 0-4(c:t&*fi$n5o 

[0 0 8 8] ^om. $ytfl^2 1 fl. ^-r :yv/^y^y 

2 4 Oic^tiZi^n/'::^:^ bgB^^b07">;^^y-f b 

mi2 3-0-2 3-30iot;:gi^-r5SW^tT9r ^ 

[0 0 8 9] r O^-t -/v/^x--^ y^ b0#O/^ y 
^^^ffifl. y v^ixT^^y 2 4 OICTJ^X bSE^ii^t* 

(Dy'-^^m^^^t^tmm^. /^y x^T-^-^5r4^T' 

[0 0 9 0] Tj^;^ bgS;^^?^^^^^^^ y-r 

^ICjSCT^-t >y v'^;^^y 2 4 0lC»#iA^n/cy^ 

bx-^^V^fl^r^ ,^o/^^^r) 2 4 0(cS#iA^tl6 
y-f bx-:^?r$iJffl LT, xV:^^^-Y:y>^^^2 4(c 
T^-Y yiy=^y'—^ V — K0#Si/Ml^-t y i/rz-x — ^ y 

rO/N°y T-^^fig:tSW(l. 7^^^^ Yy4-f\ 0-0-1 

o-3ov^-rn;6- 1 ot^p**;a5^± x^tzm^. m ^ ojes 

y-ry 1 0-4OX— ^;^^jb. PtSx>^^Ox-^Sr^M 
Ky-Y:/! 0-5lc:^&^-r5x-^aK;Mll(ctji;^ 
[ 0 0 9 1 ] (5) f ^ yiy=^^2 AXCDf— 

^:lX\ y-U ^^^^ yiy=^U2AX(Dy'-^'^%\C^ 
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V^T. T-V^^ Vy^y^l O-O-l 0-3(0 5> ^(7) lo. 
m^\t7'U^^ Ky^y'l 0-3;i5^Pf L/c/c*:?tc, 
K^^^^'i 0-0-1 0-2<7:i7"'— ^ Ky-f 

:3e^ y i/^^^ i; 2 4 0 i: P C I ^<y^ 2 5 ^coPb^cO 1 [h] 10 

[0 0 9 2] 4^. $iJlflS(i2 1 (i. x^:^^ Ky-<y 1 0 
-0- 1 0-2tCl^»^tbT»/^'5f--t >^ Ai -Ci C7) j # 
go3 2/^-^ hr^'— aij~cij<!:, x> ;^ Ky^::^' 

1 0-4tC$&«^ixTV^5. ^-YV^ Ai -Di C7) j #g 
t7)3 2-^<-< bx^-^J' aij-^dijCO^^y T^^y-'— ^ pij^ 
f)^h. ^-Y>^^Di CDj#g(7)3 2^<-r hr'*— d ij^ 

[0 0 9 3 ] Z,(om^. Um^2 Ul. xV^i^Atti;^ 
^2 3-0-2 3-2. 2 3-4^)litcSlHfl]LT. >(4-J^^-r6x 20 

0-0—1 0-2, 1 o-Af)^hvc 

2 St^r-^ a ij-cij, pij^lil-Bl^tH^i^r^i:* 
tc, r c??x — ^ a ij— c ij, p ij^ry hx^^ 5 
/>y r^^^fg^(0^^:y'>^x-^y-t' b:=^-7>-K^ 

^:). BuffiL/c^^y. hgg;6^b(Oy-^ hx-^ ^ t i: t--'^ 

ij-cij, pij5:^-Yy v-ix/^y 2 4 OtC##iAti^t 
fttc) F I FOpi^y 2 4 IrttCx-^ a ij— cij. p 

i}mmm^mw^^^^i^'th:itt^-'x:^^, so 

^^"f^T^^ Ky-r y 1 0-3^^bcOx-^ LXSt? 

i/^^^y 2 4 Ort^atc*#LA*tu5o 
[0 0 9 4] mht^t^X.O\^. iffiL/cy"-^ a ij-c 
i j, P i j(7)mtllWiiSfP^*tly^-^ d ijtC-a-r^. 

gp-tp*^Jtej§ffi-en. xV^^ Ky-f y'l o-o-i 0- 

2, 1 0-4;6^?)^-t y y 2 4 0^(D^-V y 

X — ^ y ^ HR^tc, -?:cOy hr — ^^ a ij— c ij, p ij 

T^^y 2 4 1 P^\^mit^Mz.'f-^ dijfl. mst^^b^l/^ 
T??-^5 5, 5 5 a T'^-r J: 3 (-P C I /^y^y y y v=2 

4 2fti){::M;s^tU^tvT. ^f^PC I /^y.y^'y y v>2 4 2 
:0^(bPC I z^;^ 2 5 ^^n-LTy"^ y^^Aai;'j^2 3-41C 
tei^^tL, /^y^Ty^ffltOx^^^ Ky'Y:7M. 0-4rt 
(O (x-^aij-cij, pija ffii^tCll&lft 
^tb^, ^/c. F I FO;?«^y 2 4 l;^^^PC W-<;^X 

y y v?2 4 2ftil(c:i^;^[ii^nfcx-^ dijfi. Eistc^^ 
i^rr^^s 5 bT'^-rJ:9(-^-ryv^7«^y 2 4 oic 
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dijt^»#^^q.ti^o 
[0 0 9 5] fSii^. ±ieLfcx"^ d ij(D«^5r. y 

T^^-rsr ^ t>pItgT'fo5o rrr^il. f^^^^ Ky 
-ry 1 0-0— 1 o-2(::*&w^nTv>5f^^>'-^ Ai — c 
i b. Ky^y'i o-4(ct&jfi$ixTv^^. ^-r 

>^Ai -Di c7)/-^y x^x-^Pi ^MiS^K^ttiUT 
(/--^yPZ^irx^- Klt^co^-^- :y v-n-x-^ y-r 
h zi-^:/ K^ij^fflV^T) ^-Y y y 2 4 0 

iA^fcm. /-yx^^;*ffi^<0:^^'>v'zLX-^ y-K 
:^-:^>' K^lJSrfflV^T^-t y v-^T^ ^ y 2 4 07^^??^-^ y 
^ Ai — Di CO 3 2 hx — ^ a i j— c i j, p i j ( j 
= 0-n) ^rlilitCi^^ttJ^it^r -r-^aij-c 
ij> pijfOgMt!i6^fSS?p;fgm. Ip-^^TtL^cx-^ dij 
[0 0 9 6] ^T. El lS:I>*S2cottJS^C^oV^T. (1; 

Affi;^a5 2 2 i K^l::J:oTy-V^^r 1/ 

'^co^g^^^^^i^^g;5^^i:fciJ'&t:ifi. $ijffl]^|^2 1 

:^oy'piry-y-2 1 1) II. F/W;^^y2 

1 2|c|IS$tbfcx-^S:mL. ^iJW^^^yzc-- 
;^ 2 1 3;6^bx-<^^^-¥ y v':xK[5 2 4 co^iJW Ui/y. ^ 

2 4 9 Ir^LTF P G A 2 4 4 --^(D n — x V^'^^rtf 
5o gfi^t-r^xV^iJ^Tl^^cOlSj^ (R 

e)t::*^»m^t;i*5\/^Tfl. xV:^:^^^y v^§P2 4 

(OPC I y y v^2 4 2S.I/:=i>' hn— /UPi/:y^ 

2 4 3 ^FPGA2 4 4^fflV^T^?^i-5r ^i^^^ 

[0 0 9 7] ^fc. **ffim^{C^V>T. PCI^-<;^2 
5C0^)lgt-^^goTT^-tr;^^tb^^-Vyi/zr^^y 2 4 
0 Sr^i-6x^ y ^ y >^^§P2 4t±. PCI/^y2 

xVy.^^-vyv/ix§j52 4?r?4Az:Lfc;^-K«jic 
tLT. «tStcox>y.^ Ky-ry4'i^o|^#(OC/yTi^ 
COP c 1/^^2 5 {m^^<:^) t-S^'^itgf^j; 9[ci-y, 
ri:T% SfHSy^n^'yiN?rffi#t-j-5(07^T% ^SU^t^^^- 

^ -y* y^' y X A ^ tS ^ -r y, z t ;6 ^ ^ 5 o 

[0 0 9 8] $:T. mjfSLfcx>y^^-Vy v'^glS2 4 
(C*5tt6^^ y v^^x-^ y- KB^co/^y x^:tnSc. ^ 

v^^^^•r y v/^x— ^y-i' hB#(0/^ y x^ ^j5fe(Dfci?bco 
— ai£D'>-^:/x®,STii. $iJi^^li2 1 7!i>t)(0^^°y x^ 
^^^"KfgS£0^-ryv'^x-^y"K::^-^>'H\ ^ 
v^^i/<y x^^^-=e- Ktg^co^^-v v/:xx-^y^ h 
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mmmmx^\t. ^<^'^pmN (-zx'\t4) uim * 

2 1 ^ o^P-t :yf-2 1 l) (Sf^-^-Y 

^D7'piry-y-2 1 l\^^^T^±:^^mfJ:) mm\y'y 
2 4 9 ^^rLT=i> hQ-/UP>>:y^ 2 4 3 l^iift] 
1"^ J: 9(cLTl^^o Lfc;i^oT. MISlgr>2 1 {^(D-^ 
^^uypir:y1h2 1 1) bf&J^fl ^ 2 4 9 Sr^T 

LTt^^ ;=^:^=^-Yyv'zL^24(7)=3>' hvj^/uai>y ^ 
2 4 3(C^^SfJi(N^ffl^LT. hu-/uai^y 

^ 2 4 3-t'(Ov-^>;^*A^S$r^2M-r5::^lcJ:oT. 

[ 0 0 9 9] &.±\t. y<'^)^4y'—^tmWi<DT'^ 7.^ 
]<y^y (10-4) {zi^m^H^ (RA I D 3tc:{t*$ 

fcy^iJ r^x-^lcoi^Tt. #7^— ^x^:^^ (xV 
Ky^:/i o-o-i 0-3) {c^^^mm^th^ (RA 

[0100] 20 

[lElffioffi^TitftP^] 

[mi] *ll?^<7?"^Jfem^t-i^5r^;^^Tu^SfJt« 

Mo *30 
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[El 2] Ill*(7)x^;^:J^=¥-Y:yv/^a5 2 4cOpa«^ 

4 iici^i^)^*:) htitzmm s T3E^T'l^5 4 ecox- ^ 

[Ho 

[114] [s]*ffi?F^#j;i:Jott5^-\':yv^r'"^ y- 

1 O-O--I O-b - y"^ Yy'<-7\ 

2 0-"rV^i^TL^^$iJfWS^g. 

2 i---$y»a5 (±$ijffli^^) . 
2 2---^^§iiAai;^a5. 

2 3-0- 2 35 •■■x^;^^Aai;^gli. 

2 4 - -x^^^^-r :y v-^^P. 

2 5 - PC I/^;^ (tl*^^^) . 

2 4 0 •••^-V ^/i/ixp^ ^ y , 

24i"-FlFO^^y (5tAn5ta!L;^^cDE1t^ 

^) . 

2 4 2- - PC I /^xyy (T'^;^^^'Vy i/^S'Jt^ 
^^) . 

2A'^'-^V h u— /UP v^:y (xV ^-y y '>n-$IJ 

»^S) . 

2 4 4 "F PGA (y-<— /uKyn^'y-^:7Vuy- hT 
^:yC/^S'J»^S) . 

2 4 b-mmmmm^. 

2 4 9 Uv?:;^^, 
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